Nutrition and feeding of P. monodon in the Philippines by Lim, Chhorn & Pascual, Felicitas P.
161
NUTRITION AND FEEDING OF P. MONODON 
IN THE PHILIPPINES
Chhorn Lira and F .P . Pascual
SEAFDEC A q uacu ltu re  Department
162
NUTRITION AND FEEDING OF P. MONODON 
IN THE PHILIPPINES
Chhorn Lim and F .P . Pascual
The c u ltu re  o f  Penaeus monodon in  the  P h ilip p in e s  is  s t i l l  in  
i t s  e a r ly  s tage  o f  developm ent. P re v io u s ly , shrim ps were stocked in  
m i lk f is h  ponds, g iven  no s p e c ia l c a re , and ha rves ted  as an e x tra  c ro p . 
Due to  th e  h ig h  m arke t p r ic e ,  h ig h  consumer demand and a v a i la b i l i t y  
o f  the  seeds th ro ugh  a r t i f i c i a l  p ro p a g a tio n , in te n s iv e  m onocu ltu re  o f  
P. monodon has been developed in  re c e n t ye a rs . In  t h is  type  o f  fa rm in g , 
the  c o n t r ib u t io n  o f  n a tu ra l f i s h  food organ ism s, grown in  th e  c u ltu re  
environm ent, to  th e  d ie ta r y  requ irem en ts  o f  th e  shrim p becomes in s ig n i­
f ic a n t .  C onsequently , an e x te rn a l food  source must be p ro v id e d  to  
ach ieve  h ig h e r p ro d u c tio n . T r a d i t io n a l ly ,  supp lem entary fe e d in g  w ith  
tra s h  f is h ,  mussel m eat, a f r ic a n  s n a i ls ,  f ro g  meat, ch icken  e n t r a i ls ,  
carabao h id e , e t c . ,  has been a p p lie d  in  th e  P h il ip p in e s .  C ons ide ring  
th e  d i f f i c u l t y  in  p ro c u r in g , s to r in g  and t ra n s p o r t in g  th e  p ro d u c t, 
c o n t r o l l in g  w a te r q u a l i t y  o f  th e  re a r in g  environm ent, and tim e  and 
la b o r  in v o lv e d  in  feed  p re p a ra t io n  and fe e d in g , t h is  p ra c t ic e  is  
uneconom ical and im p ra c t ic a l.  Thus, i t  i s  d e s ira b le  to  deve lop 
a ccep tab le  and n u t r i t io n a l l y  adequate a r t i f i c i a l  d ie ts  a t  th e  le a s t  
c o s t to  re p la c e  th e  u n p re d ic ta b le  a n d /o r u n a v a ila b le  fre s h  o r fro ze n  
foods which have been t r a d i t io n a l l y  used.
The o b je c t iv e  o f  t h is  paper is  to  re v ie w  b r i e f l y  the  a v a ila b le  
in fo rm a tio n  on n u t r i t io n  and fe e d in g  o f  Penaeus monodon in  the  P h ilip p in e s .
N u tr ie n t  Requirements
P ro te in  Q u a lity
The n u t r i t io n a l  va lues  o f  s e v e ra l an im a l and p la n t  p ro te in s  as 
p o te n t ia l  feed in g re d ie n ts  f o r  P. monodon have been e va lu a te d . R esu lts  
in d ic a te  th a t  squ id  meal was b e t te r  u t i l i z e d  by P. monodon m ysis than 
shrim p head m eal, f i s h  m eal, i p i l - i p i l  le a f  meal o r  copra m eal. In  
ano the r s tu d y , p o s tla rv a e  were fe d  w ith  fre s h  brown mussel meat and 
a r t i f i c i a l  d ie ts  c o n ta in in g  squ id  m eal, shrim p meal s p ir u l in a  and 
ca se in  as p ro te in  sources. R e su lts  in d ic a te  th a t  squ id  meal and shrim p 
meal were good p ro te in  sources f o r  P . monodon fo llo w e d  by fre s h  brown 
mussel meat, ca se in  and s p i r u l in a .
I p i l - i p i l  le a f ,  seed meals and copra meal a re  n o t good p ro te in  
sources f o r  P. monodon when used s o le ly  as m ajor p ro te in  sources. I p i l -  
i p i l  meals have been id e n t i f ie d  to  c o n ta in  a ly s in e  d e r iv a t iv e ,  m imosine, 
which is  to x ic  to  th e  shrim p. However, m imosine c o n te n t is  reduced by
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soaking th e  leaves fo r  24 hours in  fre s h  w a te r. When used in  com bination  
w ith  f is h  meal and shrim p head m eal, soaked i p i l - i p i l  le a f  meals can be 
in c o rp o ra te d  up to  o n e - th ird  o f  the  t o ta l  p ro te in  c o n te n t in  the  d ie t  
w ith o u t any apparen t h a rm fu l e f fe c t .
S tu d ie s  on th e  optimum in c lu s io n  ra te  o f  f i s h  meal and shrim p 
head meal have been conducted in  th e  la b o ra to ry  and then  v e r i f ie d  
under a c tu a l pond c o n d it io n s .  R e su lts  in d ic a te  th a t  th e  d ie ts  in  which 
th re e - fo u r th s  o f  the  t o t a l  p ro te in  was s u p p lie d  by  th e  com bina tion  o f 
f is h  meal and shrim p head meal p ro v id e d  b e t te r  g row th  than  those in  
which th e  an im a l p ro te in  was s u p p lie d  e i th e r  by  f i s h  meal o r  shrim p 
head meal a lo n e . The com b ina tion  in  w h ich tw o - th ird s  o f  th e  an im a l 
p ro te in  came front f i s h  meal and o n e - th ird  from  shrim p head meal was the 
most e f f i c ie n t  f o r  th e  grow th o f  P. monodon.
The e f fe c t  o f  v a r io u s  fe e d in g  regim es ( a r t i f i c i a l  d ie t ,  fre s h  
brown mussel meat, f re s h  brown mussel meat + a r t i f i c i a l  d ie t  and 
a r t i f i c i a l  d ie t  + fre s h  squ id ) on th e  m a tu ra tio n  and fe c u n d ity  o f  
P. monodon spawner has been e va lu a te d . R e su lts  in d ic a te  th e  s u p e r io r i ty  
o f  fre s h  brown mussel meat over a r t i f i c i a l  d ie t  and a r t i f i c i a l  d ie t  + 
fre s h  sq u id . However, the  com b ina tion  o f  a r t i f i c i a l  d ie t  and fre s h  
brown mussel meat was found to  be b e t te r  than  any fe e d in g  reg im e.
P ro te in  le v e ls
The optimum le v e ls  o f  crude p ro te in  requ ire m en ts  f o r  P. monodon 
have been re p o rte d  to  be from  40 to  50 p e rc e n t o f  th e  d ry  r a t io n .  S im ila r ly , 
the  da ta  ob ta ined  from  our s tu d y  u s in g  is o c a lo r ic  p u r i f ie d  d ie t  c o n ta in in g  
graded le v e ls  o f  p ro te in  in  th e  fo rm  o f  ca se in  show th a t  d ie ta ry  le v e l o f 
40 to  45 p e rce n t crude p ro te in  in  th e  d ie t  was necessary f o r  good grow th 
s u rv iv a l and b e s t feed  co n ve rs io n .
L ip id s
L ip id s  o r  f a ts ,  due to  i t s  c a lo r ic  va lu e  c o n tr ib u te  s ig n i f ic a n t ly  
to  th e  energy le v e ls  o f  the  d ie ts  even when p re s e n t in  low  q u a n t i t ie s .  
Besides be ing  con ce n tra te d  energy sources, l i p id s  fu rn is h  th e  e s s e n t ia l 
f a t t y  a c id s  and th e  fa t - s o lu b le  v ita m in s  necessary f o r  th e  grow th o f  the 
an im a ls .
A s tudy  was conducted a t  th e  SEAFDEC A q uacu ltu re  Departm ent to  
de term ine th e  e f fe c t  o f  co rn  o i l ,  copra  o i l ,  soybean o i l ,  b ee f ta l lo w ,  
po rk  la rd  and f i s h  o i l  on th e  grow th o f  P . monodon ju v e n i le .  R esu lts  
show th a t  b e e f ta l lo w  is  a good l i p i d  source f o r  P. monodon when based 
on th e  g row th . However, based on th e  feed  conve rs ion  va lues  and s u rv iv a l 
ra te s ,  f i s h  o i l  i s  p re fe ra b le  to  b e e f ta l lo w .  I t  can be concluded th a t  
f is h  o i l  i s  b e s t fo llo w e d  by b ee f ta l lo w ,  soybean o i l ,  copra o i l ,  co rn  
o i l  and po rk  la rd .
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Feeding P ra c t ic e s
The optimum fe e d in g  r a te  f o r  P . monodon ju v e n i le  in  a c o n t ro lle d  
environm ent has been s tu d ie d . W ith  a d ie t  c o n ta in in g  30 p e rc e n t p ro te in  
and about 3,000 k c a l o f  ME/kg, a d a i ly  feed  a llow ance o f  12 p e rc e n t o f  
th e  biomass p ro v id e d  h ig h e s t w e ig h t g a in  and b e s t feed  co n ve rs io n . How­
eve r, i f  shrim ps a re  to  be ra is e d  in  environm ents where n a tu ra l foods 
a re  a v a ila b le  th e  d a i ly  fe e d in g  r a te  shou ld  be low er than  12 p e rc e n t 
o f  th e  biom ass.
The e f fe c t  o f  th e  tim e  and frequency  o f  fe e d in g  on th e  grow th 
o f  P. monodon was s tu d ie d . Shrimps were fe d  a t  a r a te  o f  10 p e rc e n t 
o f  th e  body w e ig h t d a i ly  w ith  30 p e rc e n t p ro te in  d ie t .  When fe d  once 
d a i ly ,  shrim p fe d  in  th e  m orning (0900 hours) had h ig h e r  w e ig h t g a in  
and s u rv iv a l r a te  than  those  fe d  a t  1300 hours o r  1700 ho u rs . W ith  th e  
same q u a n t ity  o f  feed g iv e n , shrim p fe d  3 tim es d a i ly  o u t-pe rfo rm ed  those 
fe d  one two o r  fo u r  tim es  p e r day.
D ie t P re p a ra tio n
One im p o rta n t p h y s ic a l c h a r a c te r is t ic  o f  th e  shrim p r a t io n  i s  
w a te r s t a b i l i t y .  Feed p e l le ts  m ust rem ain in t a c t  i n  th e  w a te r f o r  a 
s u f f i c ie n t  p e r io d  because shrim ps a re  s low  e a te rs . A w ide v a r ie t y  o f  
v a r io u s  ca rboh yd ra te  sources a v a ila b le  lo c a l l y  have been te s te d  f o r  
t h e i r  b in d in g  c a p a c ity .  Sago palm s ta rc h  o r agar in c o rp o ra te d  a t  
5 p e rce n t le v e l in  com b in a tion  w ith  15 p e rc e n t wheat f lo u r  gave adequate 
w ater s t a b i l i t y  up to  12 hou rs . G e la t in iz in g  sago palm s ta rc h  o r  d is ­
s o lv in g  agar p r io r  to  m ix in g  w ith  o th e r  feed in g re d ie n ts  was found 
necessary. D i f fe r e n t  q u a l i t i e s  o f  sago palm s ta rc h  (crude , sem i- 
p u r i f ie d  and p u r i f ie d )  were eva lua ted  f o r  t h e i r  s u i t a b i l i t y  as b in d e r .  
The s e m ip u r if ie d  sago s ta rc h  was p re fe ra b le  than  th e  crude o r  p u r i f ie d  
sago s ta rc h  in  term s o f  b in d in g  c a p a c ity  and c o s t ,  r e s u lts  show.
Researches were a ls o  conducted to  de te rm ine  s u ita b le  techn iques o f  
d ie t  p re p a ra t io n . E x tru d in g  th e  p e l le t  th ro u g h  th e  d ie  w ith  a s m a lle r 
d iam ete r h o le  p ro v id e d  a more compact p e l le t  due to  h ig h e r  p ressu re  e xe rted  
by the  meat g r in d e r  d u r in g  th e  e x tru s io n  p rocess . L ik e w is e , g r in d in g  the  
in g re d ie n ts  to  a f in e  c o n s is te n c y  s ig n i f ic a n t ly  improved the  d u r a b i l i t y  
o f  the  p e l le t .  Steaming th e  m o is t ex truded  p e l le t  f o r  5 m inutes p r io r  to  
the  d ry in g  p rocess in c rea ses  p e l le t  s t a b i l i t y .
In  a d d it io n  to  w a te r s t a b i l i t y  th e  d ie t  must be a t t r a c t iv e  and 
p a la ta b le  to  th e  shrim p. P la in  w a te r, sh rim p, m ussel, squ id  a n d  f is h  
e x tra c ts  were in c o rp o ra te d  in to  p u r i f ie d  d ie ts  f o r  e v a lu a tio n  o f  t h e i r  
a t tra c t iv e n e s s  to  P. monodon p o s tla rv a e . Prawns were r e a d i ly  a t t ra c te d  
to  d ie ts  c o n ta in in g  shrim p and mussel e x t ra c ts .  These were fo llo w e d  
by f is h  and squ id  e x t ra c ts .  D ie t  prepared w ith  p la in  w a te r was the  le a s t  
p re fe r re d .
